A urine collection device for female bovines is described. This device l Uows shnult~eous collections of urine and feces, is reusable, and is designed for use on free grazing animals. Tests of the device were successful and showed no major problems under field conditions.
Studies of nitrogen and energy dynamics of free-grazing animals are essential to the understanding of the function of grazed ecosystems. In most cases, however, intake and fecal excretion are the only parameters examined, even though urine represents an important pathway of excretion of metabolic N and energy (Church 1976) . Established procedures exist for determining intake and fecal excretion for free-roaming animals (Van Dyne 1980), but measurement of urinary output remains a difficult task. Gorski et al. (1957) suggested a system of total collection of both urine and feces for female bovines, but difficulties in harness adjustment and the need for frequent removal of the excreta made it impractical for range conditions. Lesperance and Bohman (1961) used an inflatable catheter and truck inner tube mounted on the back of the animal to collect urine. The disadvantage of this system was difficulty in draining the bag. Further, maintenance of sterile conditions to prevent urea hydrolysis and reuse of bags was impractical. Our objective was to design a urine collection device for simultaneous collection of urine and feces, that was reusable and easily sterilized, and could be used on free-grazing heifers.
Materials and Methods

Fecal Collection Bag
The fecal collection bag and harness was similar to that designed by Garrigus and Rusk (1939) . The design was modified only by the addition of two buckles to the girth strap, two D-rings to the breast collar (Kartchner and Rittenhouse 1979), and a vertical 3-cm slit in the fecal bag opposite the heifer's vulva.
Urine Collection Bag
The urine collection device was composed of 2 parts: (1) a carrier, and (2) a series of 6 closed urine drainage bags connected to a urinary catheter. The carrier was made from heavy nylonreinforced vinyl sown to form 6 pockets ( Fig. 1) . A small slit was made in the corner of each pocket to allow access to a drainage tube. A strap was added under the front pockets to fasten the carrier to the girth strap of the fecal harness. Grommets in the front and rear corners allowed attachment of D-rings on the breast collar and sides of the fecal bags. Urine flowed through a #24 Foley catheter into a series of six 2-liter Pharmaseah closed urine drainage bags with one-way valves (Fig. 2) . A l/4-in. Nalgene Y split the urine stream from the catheter into 2 flows entering the first pair of bags (Fig. 2) . A pair of Y's just above each of the front bags shunted backflow from the front bags to the middle pair. Backflow from the middle pair of bags was directed to the rear bags via a second set of Y's. A drainage bag was stuffed into each pocket of the carrier and drainage tube allowed to extend through the slit. A metal Clamp wasused toclose thedrainage tube, which wassecured to the top Of the pocket. A removable vinyl cover was attached to the carrier tO prevent damage to the catheter line or the drainage tubes.
The urine was collected from the bags by lowering the drainage tubes and removing the clamp. Urine was stabilized by adding 10 ml of 10 ppm phenylmercuricacetate solution to each bag after drainage. The bags were reused after cleaning with deionized water and sterilization with ethylene oxide at 55OC (Veterinary Medicine .
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The &e &llection apparatus was tested during the summer of 1981 on 4 yearling heifers grazing a l25-ha shortgrass prairie pasture northeast of Fort Collins, Cola. (Fig. 3) . The heifers carried the hags for one 7-day period each month from May to October. No major problems occurred with the functioning of the apparatus or with the heifers themselves. The fit of carrier was easily adjusted, and collection of total urine and feces from the 4 animals was accomplished in as little as 20 minutes.
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